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Abstract
Purpose The aim of this study was to explore how small area deprivation is associated with attitudes towards mental illness 
in a large sample of individuals living in private households in England.
Method Cross-sectional data from Health Survey for England (2014) were analysed using multilevel models. The exposure 
of interest was the deprivation level of the small area in which an individual resides as measured by Index of Multiple Dep-
rivation (IMD) score. The primary outcome was an individual’s overall attitude towards mental illness, measured using a 12 
item version of the Community Attitudes toward the Mentally Ill (CAMI) scale. Further outcomes were the two subscales of 
the CAMI, reflecting attitudes of (1) prejudice and exclusion and (2) tolerance and support. Individuals were nested within 
household and small geographical area.
Results 5820 participants were included. Results from unadjusted models found strong evidence that individuals residing in 
the most deprived areas of England have worse attitudes towards mental illness compared to individuals living in the least 
deprived areas (estimated difference = − 3.5 points; 95% CI − 4.8 to − 2.2; P < 0.001). After adjusting for age, sex, education 
level, ethnicity and weekly income there was no longer evidence for this association (adjusted difference = − 0.1 points, 95% 
CI − 1.3 to 1.2; P = 0.931). Similar patterns of results were found for the CAMI subscales.
Conclusions The relationship between small area-level deprivation and attitudes towards mental illness is no longer observed 
when controlling for certain individual-level characteristics.
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Introduction
Each year approximately one in six adults in England experi-
ence a common mental disorder (CMD) such as depression 
or anxiety [1]. However, despite the frequency of mental 
illness, levels of stigma and discrimination remain high 
[2]. This can adversely affect outcomes. Stigma is one of 
the biggest factors contributing to reduced help-seeking for 
mental illnesses [3] and stigma towards CMDs can nega-
tively impact quality of life [2] and is associated with both 
increased absenteeism and lost productivity in the workplace 
[4].
In relation to mental illness, stigma can be defined as 
problems with attitudes (prejudice), knowledge (ignorance) 
or behaviour (discrimination) towards an individual with 
a mental health problem [5], where discrimination is the 
behavioural responses that arise as a result of stigma [6]. 
Due to its adverse effects, identifying and addressing the 
causes of stigmatising attitudes towards mental illness are a 
priority for policy makers, health services and researchers 
alike.
Previous research has highlighted that individual char-
acteristics such as age [7, 8], sex [7–11], ethnicity [7] and 
familiarity with mental illness [7, 8, 12, 13] are associated 
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with attitudes towards mental illness. For example, younger 
and older populations (between 16 and 35 years and over 
65 years, respectively) hold the most negative views whilst 
women hold more positive attitudes compared to men in 
most studies exploring gender differences [7–10]. White 
respondents give scores indicating more positive views com-
pared to respondents from black and minority ethnic groups 
[7] and those suffering from a mental illness, or who know 
an individual that is, hold more positive attitudes [7, 8, 12, 
13]. In addition, evidence suggests an individual’s socio-
economic status (SES) [7], and markers of SES such as 
education level, employment status and household income, 
are associated with attitudes towards mental illness [8]. For 
example, unemployed participants from low SES groups, 
with no qualifications or low household incomes report the 
least positive views [8].
Findings also suggest differences in the areas in which 
individuals reside are associated with their attitudes towards 
mental illness. Previous work on area-level differences 
comes from the National Centre of Social Research (Nat-
Cen) and suggests respondents living in the most deprived 
areas of England report the least positive views [8]. This 
research used Index of Multiple Deprivation (IMD) scores to 
account for different dimensions of possible small area dep-
rivation by combining seven domains: income deprivation; 
employment deprivation; health deprivation and disability; 
education, skills and training deprivation; barriers to hous-
ing and services; crime; and living environment deprivation 
[14]. However, whilst NatCen’s findings were age-standard-
ised and conducted separately for men and women, their 
analyses did not control for certain individual-level charac-
teristics associated with stigmatising attitudes and poten-
tially associated with area deprivation (income and ethnicity 
for example). They also did not account for how attitudes 
may be clustered within households and areas, a limitation 
given that those we communicate with can greatly mould our 
beliefs and attitudes [15]. More recent work demonstrates 
the importance of accounting for differences in individual 
characteristics when exploring regional differences in stig-
matising attitudes [16]. However, this work used nine large 
regions of England, such as the North West and South East, 
to define areas. Large areas such as these may contain a 
range of area types within them that differ markedly in dep-
rivation levels and, in turn, in the attitudes of residents.
This present study aims to explore how small area dep-
rivation is associated with individual attitudes towards 
mental illness in a large sample of individuals living in 
private households in England. Using multilevel modelling 
techniques, we have been able to account for any cluster-
ing of attitudes within areas and household. This study also 
accounts for differences in certain individual characteris-
tics that may explain previously seen associations between 
area deprivation and attitudes. Understanding how different 
factors, operating at different levels, are associated with atti-
tudes towards mental illness may help local governments 
and others to better focus public health initiatives that aim 
to reduce stigma, maximising their impact and effectiveness.
Methods
Participants
This study uses data from Health Survey for England (HSE) 
(2014) [17]. HSE is a series of annual, household surveys 
that gather cross-sectional data at the household and indi-
vidual level. The survey includes two interviews: an initial 
interview which may then be followed by a nurse visit. Both 
interviews include core questions that are the same each year 
plus year-specific questions that focus on particular topics. 
In 2014, one topic of focus was mental health. HSE uses a 
multi-stage stratified random probability sampling method 
to obtain a sample representative of the population living 
in private households in England [18]. A random sample 
of primary sampling units (PSUs) is selected from a small 
user Postcode Address File (PAF) based on postcode sector. 
A random sample of postal addresses is then selected from 
each PSU. Further details of HSE procedures can be found 
elsewhere [18].
In HSE (2014) response rates for the interview and nurse 
visit were 55% and 37%, respectively. This present study 
included participants aged 16 years and over with complete 
data on attitudes towards mental illness, ethnicity, highest 
educational attainment and weekly income.
Measures
Outcome measures: attitudes towards mental illness
In the initial interview of HSE (2014) participants aged 
16 years and over were asked about their attitudes towards 
mental illness using a 12-item version of the 40-item Com-
munity Attitudes toward the Mentally Ill (CAMI) scale [19]. 
Prior to the survey, NatCen conducted an exploratory fac-
tor analysis of the 12 CAMI items, revealing subscales that 
reflect two themes in attitudes towards mental illness: (1) 
prejudice and exclusion; and (2) tolerance and support for 
community care [8] (Online Resource 1). Both subscales 
have been shown to be internally reliable with a Cronbach’s 
α score of 0.767 for prejudice and exclusion and 0.668 for 
tolerance and support [8, 20].
In this study, participants rated the extent to which they 
agree with the 12 CAMI statements on a 5-point Likert 
scale (agree strongly to strongly disagree). There was also 
a sixth response of ‘Don’t know’ (Online Resource 1). 
Statements reflecting attitudes of tolerance and support 
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were worded positively and agreement reflected more 
positive views, for example ‘Virtually anyone can become 
mentally ill’. Statements reflecting views of prejudice and 
exclusion were worded negatively and agreement indicated 
more negative views, for example, ‘People with mental ill-
ness don’t deserve our sympathy’. For statements worded 
in a positive direction, responses were scored as following: 
agree strongly = 100 points; agree slightly = 75; neither 
agree nor disagree = 50; disagree slightly = 25; and disa-
gree strongly = 0 points. Negative statements were scored 
in the reverse order, creating scores ranging from 0 to 100 
with higher scores representing more positive attitudes.
For each theme in attitudes, two scores were calculated 
for each participant by taking the mean average of their 
scores for each statement relating to that subscale. Those 
responding ‘Don’t know’ to more than one out of six state-
ments for each theme were excluded from this calculation. 
A single score reflecting each participant’s overall attitude 
towards mental illness was derived by calculating the aver-
age of the two mean scores for each subscale.
The primary outcome of this study was an individual’s 
overall attitude towards mental illness. Two further out-
comes were (1) an individual’s attitude towards mental ill-
ness reflecting views of prejudice and exclusion, and (2) an 
individual’s attitude reflecting views of tolerance towards 
those with mental illness and support for community care.
Main exposure: small area‑level deprivation
This study measures deprivation using the Index of Multi-
ple Deprivation (IMD) score calculated for each household 
in the initial interview of HSE (2014) [18]. The IMD com-
bines seven domains of area-level deprivation (detailed 
above) [14]. Each domain uses a combination of indica-
tors to calculate the measure and domains are weighted 
to reflect their perceived importance [14]. Research sup-
ports the weights selected [21] and further details are 
found elsewhere [14]. Combining each measure creates a 
deprivation score for each small area in England, allow-
ing areas to be compared based on their level of multiple 
deprivation rather than using a measure of equivalised 
household income. This study used IMD scores at the 
Lower Super Output Area (LSOA) level, as defined by the 
Office of National Statistics (ONS). LSOA areas have fixed 
boundaries and consistent populations (below thresholds 
of 3000 individuals and 1200 households). ONS redefines 
the boundaries for each national census, with the last revi-
sion in December 2011. HSE (2014) report IMD scores as 
quintiles. Since 2014 a new version of the IMD has been 
released, but the release date was too late for inclusion in 
the HSE (2014) report.
Individual‑level variables
Several individual-level variables were included in this 
study. These were: (1) age (16–24, 25–34, 35–44, 45–54, 
55–64, 65–74 and 75 + years) [7, 8]; (2) sex (male and 
female) [7–11], (3) ethnicity (white, black, Asian and 
mixed/other) [7]; (4) closest person with a mental illness, 
as a marker of familiarity with mental illness (self, imme-
diate family/partner, other family or friend, acquaintance, 
colleague or other, don’t know anyone) [7, 8, 12, 13]; (5) 
highest educational attainment (no qualifications; post-
16 qualifications such as GCSEs; post-18 qualifications 
below degree level, including A Levels; and degree level 
qualifications or equivalent); (6) equivalised weekly income 
(£0–£233, £233–£369, £369–£532, £532–£852 and £852 +); 
and (7) employment status (foreman or supervisor; manager; 
self-employed; or employee not elsewhere classified) [8]. 
Participants were asked about their familiarity with mental 
illness in the later conducted nurse visit using the following: 
“Who is the person closest to you who has or has had some 
kind of mental illness?” (taken from the 1994 Attitudes to 
Mental Illness Survey [22]). To measure individual income 
participants were allocated to their household weekly 
income, equivalised to account for the number of adults and 
dependent children in the household. Weekly income data 
are reported as quintiles.
Statistical analysis
We explored associations between small area-level depriva-
tion and attitudes towards mental illness using multilevel 
linear regression modelling with random effects at local 
area (LSOA) and household levels to account for clustering 
within geographical areas and households. Firstly, an unad-
justed model was fitted for each outcome to explore the asso-
ciation with small area-level deprivation ignoring potential 
confounding. Separate bivariable models were then fitted to 
adjust for each individual-level variable in turn. If changes 
to estimates for the association between area deprivation and 
attitudes were negligible when adjusting for an individual-
level variable it was not included in the final model. To build 
the final models for each outcome, age and sex were first 
added a priori. Individual-level variables found to change 
model estimates in bivariable analyses were then added 
in turn, starting with the variable resulting in the greatest 
change in estimates. Final models were reached when the 
addition of further variables no longer affected model esti-
mates. Estimated mean differences in attitudes towards men-
tal illness for difference levels of individual-level variables 
were also explored using univariable analyses.
We used tests for trend to investigate overall relation-
ships between the level of local area deprivation and the 
three attitude outcomes. We estimated intra-class correlation 
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coefficients (ICCs) to assess the proportion of the variance 
in attitudes at each of the three levels (individual, house-
hold and local area), and we performed likelihood ratio (LR) 
tests to examine whether final models with a random effect 
of household fitted the data as well as models with a ran-
dom effect of both area and household. All analyses were 
unweighted and were conducted using STATA/SE 15.1. This 
research complies with the principles of the Declaration of 
Helsinki.
Results
In HSE (2014) 8077 adults (aged ≥ 16) participated in the 
initial interview. Of these, 7032 (87.1%) had complete data 
on attitudes towards mental illness. We initially conducted 
all analyses using the subsample of individuals with com-
plete data on familiarity with mental illness (N = 4227) and 
employment status (N = 5539) to explore these variables as 
potential confounders or mediators. When it became clear 
that both variables did not change model estimates materi-
ally, analyses were repeated in the larger initial interview 
sample. 1212 participants (15.0% of the initial sample) with 
incomplete data on other variables of interest were excluded 
from analyses, leaving a final analytical sample of 5820 par-
ticipants (72.1% of those interviewed) (Fig. 1) nested within 
3741 households and 2422 local areas (LSOAs). Table 1 
shows the characteristics of the study sample and Table 2 
shows estimated mean differences in attitudes towards men-
tal illness for different levels of individual-level variables, 
including familiarity with mental illness and employment 
status.
Overall attitudes towards mental illness
Results of an unadjusted multilevel model accounting for 
clustering at household and area-levels found strong evi-
dence of differences in attitudes towards mental health 
for different levels of local deprivation (Pglobal < 0.001). 
Individuals residing in the most deprived areas of Eng-
land have worse overall attitudes towards mental illness 
when compared to individuals living in the least deprived 
areas (estimated difference = − 3.5 points; 95% CI − 4.8 to 
− 2.2; P < 0.001). There was also strong evidence that indi-
viduals from increasingly more deprived local areas hold 
increasingly less positive attitudes towards mental illness 
(Ptrend < 0.001; Table 3). After adjusting for age and sex, 
strong evidence remained for an overall association between 
small area deprivation and overall attitudes (Pglobal < 0.001), 
with higher levels of deprivation associated with worse atti-
tudes (Ptrend < 0.001; Table 3).
After adjustment for age, sex and education level, there 
was still evidence that participants residing in the most 
deprived areas of England have worse overall attitudes 
towards mental illness than those from the least deprived 
areas (adjusted difference = − 1.5 points; 95% CI − 2.8 to 
− 0.3; P = 0.018). However, the magnitude of the estimated 
difference was reduced in comparison with the unadjusted 
difference. The analysis likewise still found evidence for an 
overall association (Pglobal = 0.012) and a trend in attitudes 
worsening with higher levels of deprivation (Ptrend = 0.005), 
Fig. 1  Selection of study par-
ticipants, HSE (2014) Adults ≥ 16yrs interviewed in initial HSE 
(2014) interview  
(N = 8,077) 
≥ 16yrs with complete data on attitudes 
towards mental illness 
(N = 7,032)
Analytical sample: complete attitudes data 
and complete data on all covariates of 
interest  
(N = 5,820) 
Incomplete Data:
Ethnicity (N = 6) 
Highest educational qualification (N = 9) 
Equivalised weekly income (N = 1,197) 
Incomplete Data:
Attitudes towards mental illness (N=1,045) 
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although the magnitude of this relationship was again 
reduced (Table 3).
After further adjustment for ethnicity and weekly income, 
there was no evidence that participants living in the most 
deprived areas of England have worse overall attitudes 
towards mental illness than those residing in the least 
deprived areas (adjusted difference = − 0.1 points, 95% CI 
− 1.3 to 1.2; P = 0.931). This final model, controlling for 
age, sex, education level, ethnicity and weekly income, 
found no evidence of an association (Pglobal = 0.086), or of 
a trend (Ptrend = 0.553), and model estimates were close to 
zero (Table 3).
In the final model, the majority of the variance in attitudes 
was between individuals, with 76.7% of the variance at the 
individual level, 23.3% at the household and 0.0% at the area-
level. A likelihood ratio (LR) test comparing models with and 
without a random effect of local area found no evidence that 
accounting for clustering by area provides a better fit to the 
data (P > 0.999).
There was no indication that the association between small 
area deprivation and overall attitudes towards mental health 
was explained by employment status or familiarity with mental 
illness (Online Resource 2), despite both being associated with 
attitudes (Table 2).
Subscales of the modified CAMI
The unadjusted analysis found strong evidence that individuals 
living in the most deprived areas in England have less posi-
tive attitudes reflecting views of prejudice and exclusion than 
those residing in the least deprived areas (estimated differ-
ence = − 4.9 points; 95% CI − 6.5 to − 3.3; P < 0.001). There 
was strong evidence from the unadjusted model for an overall 
association (Pglobal < 0.001), and for an overall trend, whereby 
higher levels of deprivation are associated with worse attitudes 
(Ptrend < 0.001). This pattern of results remained after adjusting 
for age and sex. However, after further adjustment for educa-
tion level, ethnicity and weekly income there was no evidence 
of differences in attitudes towards mental health for different 
levels of local deprivation (Pglobal= 0.134) (Table 3).
There was likewise strong evidence that individuals resid-
ing in the most deprived areas in England hold less toler-
ant and supportive views towards mental illness than those 
from the least deprived areas (estimated difference = − 2.1 
points; 95% CI − 3.5 to − 0.7; P = 0.002), with strong evi-
dence again for an overall association (Pglobal = 0.004), and 
trend (Ptrend = 0.003). Controlling for age and sex altered 
these results slightly. After further adjustment for educa-
tion level, no evidence remained for an overall association 
(Pglobal = 0.292) and model estimates were close to zero 
(Table 3).
In the final model, 79.9% of the variance in attitudes of 
prejudice and exclusion was found at the individual level, 
20.1% at the household and 0.0% at the area-level. Similarly, 
80.6% of the variance in attitudes of tolerance and support 
was found at the individual level, 19.4% at the household 
and 0.0% at the area level. LR tests comparing models with 
and without a random effect of area found no evidence that 
the addition of local area provides a better fit to the data for 
attitudes relating to either.
Discussion
In this study, findings from unadjusted models suggest that 
small area (LSOA) deprivation is associated with indi-
vidual attitudes towards mental illness, with greater area 
Table 1  Participant characteristics (N = 5820)
N (%)
Age
 16–24 526 (9.0)
 25–34 848 (14.6)
 35–44 1079 (18.4)
 45–54 1109 (19.1)
 55–64 892 (15.3)
 65–74 873 (15.0)
 75+ 493 (8.5)
Sex
 Male 2596 (44.6)
 Female 3224 (55.4)
Ethnicity
 White 5311 (91.3)
 Black 126 (2.2)
 Asian 273 (4.7)
 Mixed/other 110 (1.9)
Highest educational qualification
 No qualifications 1145 (19.7)
 Post-16 qualifications such as GCSEs 1443 (24.6)
 Post-18 qualifications (below degree) such as A Levels 1609 (27.7)
 Degree level or equivalent 1633 (28.1)
Equivalised weekly income
 £0–£233 970 (16.7)
 £233–£369 871 (15.0)
 £369–£532 1241 (21.3)
 £532–£852 1331 (22.9)
 £852 + 1407 (24.2)
Deprivation quintile
 Least deprivation 1596 (22.7)
 Lower middle deprivation 1432 (20.4)
 Middle deprivation 1378 (19.6)
 Upper middle deprivation 1348 (19.2)
 Most deprivation 1263 (18.0)
All statistics are number (N) and percentage (%)
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deprivation associated with residents of these areas report-
ing less positive and, specifically, less tolerant and more 
prejudiced attitudes. This is in keeping with findings from 
previous research [8], however, the analyses in this earlier 
work did not control for differences in individual-level char-
acteristics such as ethnicity and markers of SES and also did 
Table 2  Estimated mean differences in attitudes towards mental illness for different levels of individual-level variables
Higher attitude scores indicate more positive views. 1593 participants had missing data on the closest person they know with a mental illness. 
281 participants had missing data on employment status. All statistical models accounted for clustering within local area and household
Outcome Overall attitudes Attitudes of prejudice and exclusion Attitudes of tolerance and support
Estimated difference (95% 
CI)
P value Estimated difference (95% 
CI)
P value Estimated difference (95% 
CI)
P value
Age
 16–24 (ref) – – – – – –
 25–34 3.0 (1.4–4.6) < 0.001 1.6 (− 0.3 to 3.6) 0.102 4.3 (2.6–6.1) < 0.001
 35–44 4.9 (3.4–6.4) < 0.001 3.2 (1.3–5.0) 0.001 6.6 (5.0–8.2) < 0.001
 45–54 6.0 (4.6–7.4) < 0.001 4.8 (3.0–6.6) <0.001 7.3 (5.7–8.9) < 0.001
 55–64 5.7 (4.2–7.3) < 0.001 3.0 (1.0–4.9) 0.003 8.6 (6.9–10.3) < 0.001
 65–74 2.8 (1.3–4.4) < 0.001 − 1.7 (− 3.6 to 0.3) 0.099 7.3 (5.6–9.1) < 0.001
 75+ 0.1 (− 1.7 to 1.8) 0.948 − 7.7 (− 9.9 to − 5.4) < 0.001 7.8 (5.8–9.7) < 0.001
Sex
 Male (ref) – – – – – –
 Female 4.1 (3.4–4.7) < 0.001 5.6 (4.7–6.4) < 0.001 2.5 (1.8–3.3) < 0.001
Ethnicity
 White (ref) – – – – – –
 Black − 6.1 (− 8.8 to − 3.5) < 0.001 − 9.1 (− 12.4 to − 5.8) < 0.001 − 3.2 (− 6.1 to − 0.3) 0.031
 Asian − 10.4 (− 12.3 to − 8.6) < 0.001 − 14.2 (− 16.6 to − 11.9) < 0.001 − 6.8 (− 8.8 to − 4.7) < 0.001
 Mixed/other − 5.5 (− 8.3 to − 2.3) < 0.001 − 4.3 (− 7.9 to − 0.8) 0.016 − 6.5 (− 9.6 to − 3.5) < 0.001
Highest educational qualification
 No qualifications (ref) – – – – – –
 Post-16 qualifications 
such as GCSEs
3.0 (1.9–4.1) < 0.001 6.2 (4.8–7.6) < 0.001 − 0.1 (− 1.3 to 1.1) 0.853
 Post-18 qualifications 
such as A Levels
5.0 (3.9–6.1) < 0.001 8.9 (7.5–10.2) < 0.001 1.2 (0.0–2.4) 0.044
 Degree level or equivalent 8.0 (6.9–9.1) < 0.001 12.1 (10.7–13.5) < 0.001 4.1 (2.9–5.3) < 0.001
Equivalised weekly income
 £0–£233 (ref) – – – – – –
 £233–£369 1.0 (− 0.5 to 2.4) 0.190 1.0 (− 0.8 to 2.8) 0.268 0.9 (− 0.6 to 2.5) 0.239
 £369–£532 2.4 (1.1–3.7) < 0.001 2.8 (1.1–4.4) 0.001 2.0 (0.6–3.4) 0.006
 £532–£852 4.4 (3.1–5.6) < 0.001 6.5 (4.9–8.1) < 0.001 2.2 (0.8–3.6) 0.002
 £852 + 6.0 (4.8–7.3) < 0.001 7.8 (6.3–9.5) < 0.001 4.2 (2.8–5.6) < 0.001
Closest person with mental illness N = 4227
 Self (ref) – – – – – –
 Immediate family/partner 0.3 (− 1.8 to 2.4) 0.786 0.3 (− 2.3 to 2.9) 0.825 0.5 (− 1.9 to 2.8) 0.699
 Other family or friend − 1.7 (− 3.9 to 0.5) 0.125 − 1.3 (− 4.1 to 1.4) 0.347 − 2.0 (− 4.5 to 0.4) 0.109
 Acquaintance, colleague 
or other
− 1.8 (− 4.4 to 0.8) 0.168 − 1.4 (− 4.7 to 1.8) 0.393 − 2.1 (− 5.0 to 0.8) 0.155
 Don’t know anyone − 8.4 (− 10.5 to − 6.3) < 0.001 − 10.3 (− 13.0 to − 7.6) < 0.001 − 6.5 (− 8.9 to − 4.1) < 0.001
Employment status N = 5539
 Employee not elsewhere 
classified (ref)
– – – – – –
 Self-employed − 0.4 (− 1.5 to 0.8) 0.555 − 1.3 (− 2.8 to 0.2) 0.084 0.7 (− 0.6 to 2.0) 0.325
 Manager 1.3 (− 0.3 to 2.9) 0.110 2.3 (0.3–4.3) 0.026 0.4 (− 1.4 to 2.1) 0.659
 Foreman or supervisor 1.9 (1.0–2.9) < 0.001 2.1 (0.9–3.3) < 0.001 1.7 (0.7–2.7) 0.001
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not account for the possible clustering of attitudes within 
households and areas.
Our final multilevel model for overall attitudes towards 
mental illness suggests that there is no association between 
small area deprivation and attitudes after adjusting for age, 
sex, education level, ethnicity and weekly income, with 
educational level appearing to explain much of the unad-
justed association. We found a similar pattern of results 
for attitudes towards mental illness reflecting views of: 
(1) prejudice and exclusion and (2) tolerance and support 
Table 3  Estimated mean differences in individual attitudes towards mental illness for different levels of local area deprivation
a Pglobal indicates the strength of evidence for overall differences in attitudes to mental health for different levels of local area deprivation
b Ptrend indicates the strength of evidence for a dose–response relationship between area deprivation and attitudes. Higher attitude scores indicate 
more positive views. All statistical models accounted for clustering within local area and household
Outcome Raw attitude 
scores
Unadjusted models Adjusted for age 
and sex
Adjusted for age, 
sex and education 
level
Adjusted for age, 
sex, education 
level and ethnicity
Adjusted for age, 
sex, education 
level, ethnicity and 
weekly income
Mean (SD) Estimated differ-
ence (95% CI)
Estimated differ-
ence (95% CI)
Estimated differ-
ence (95% CI)
Estimated differ-
ence (95% CI)
Estimated differ-
ence (95% CI)
Overall attitudes
 Least deprivation 
(ref)
75.8 (14.3) – – – – –
 Lower middle 
deprivation
74.5 (14.6) − 1.3 (− 2.6 to 
− 0.1)
− 1.3 (− 2.5 to 
− 0.1)
− 1.1 (− 2.3 to 0.1) − 1.1 (− 2.2 to 0.1) − 1.0 (− 2.1 to 0.2)
 Middle depriva-
tion
75.4 (14.4) − 0.4 (− 1.6 to 0.9) − 0.3 (− 1.5 to 1.0) 0.5 (− 0.7 to 1.7) 0.5 (− 0.7 to 1.7) 0.8 (− 0.4 to 2.0)
 Upper middle 
deprivation
73.6 (14.6) − 2.2 (− 3.5 to 
− 0.9)
− 2.1 (− 3.3 to 
− 0.8)
− 1.0 (− 2.2 to 0.3) − 0.3 (− 1.5 to 0.8) 0.0 (− 1.2 to 1.2)
 Most deprivation 72.2 (14.7) − 3.5 (− 4.8 to 
− 2.2)
− 3.4 (− 4.6 to 
− 2.1)
− 1.5 (− 2.8 to 
− 0.3)
− 0.7 (− 1.9 to 0.6) − 0.1 (− 1.3 to 1.2)
 Paglobal – < 0.001 < 0.001 0.012 0.100 0.086
 Pbtrend – < 0.001 < 0.001 0.005 0.679 0.553
Attitudes of prejudice and exclusion
 Least deprivation 
(ref)
78.8 (17.7) – – – – –
 Lower middle 
deprivation
77.4 (17.9) − 1.5 (− 3.1 to 0.0) − 1.4 (− 2.9 to 0.1) − 1.1 (− 2.6 to 0.3) − 1.1 (− 2.6 to 0.3) − 1.0 (− 2.4 to 0.4)
 Middle depriva-
tion
78.1 (18.2) − 0.6 (− 2.2 to 0.9) − 0.5 (− 2.0 to 1.1) 0.5 (− 1.1 to 2.0) 0.5 (− 1.0 to 1.9) 0.8 (− 0.6 to 2.3)
 Upper middle 
deprivation
76.0 (18.5) − 2.8 (− 4.4 to 
− 1.2)
− 3.0 (− 4.6 to 
− 1.5)
− 1.6 (− 3.1 to 
− 0.1)
− 0.7 (− 2.2 to 0.7) − 0.3 (− 1.8 to 1.2)
 Most deprivation 73.8 (19.2) − 4.9 (− 6.5 to 
− 3.3)
− 5.1 (− 6.7 to 
− 3.5)
− 2.7 (− 4.3 to 
− 1.1)
− 1.5 (− 3.1 to 0.0) − 0.8 (− 2.4 to 0.8)
 Pglobal – <0.001 <0.001 0.001 0.060 0.134
 Ptrend – <0.001 <0.001 0.002 0.142 0.680
Attitudes of tolerance and support
 Least deprivation 
(ref)
73.3 (15.0) – – – – –
 Lower middle 
deprivation
72.3 (15.8) − 1.1 (− 2.4 to 0.2) − 1.2 (− 2.5 to 0.1) − 1.0 (− 2.3 to 0.3) – –
 Middle depriva-
tion
73.0 (15.2) − 0.1 (− 1.5 to 1.3) − 0.1 (− 1.4 to 1.3) 0.5 (− 0.9 to 1.8) – –
 Upper middle 
deprivation
71.8 (17.1) − 1.6 (− 3.0 to 
− 0.3)
− 1.1 (− 2.5 to 0.2) − 0.3 (− 1.7 to 1.0) – –
 Most deprivation 70.6 (17.4) − 2.1 (− 3.5 to 
− 0.7)
− 1.7 (− 3.0 to 
− 0.3)
− 0.3 (− 1.7 to 1.1) – –
 Pglobal – 0.004 0.066 0.292 – –
 Ptrend – 0.003 0.037 0.964 – –
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for community care, with the exception that ethnicity and 
weekly income do not appear to explain the unadjusted rela-
tionship between area deprivation and attitudes of tolerance 
and support. Individual-level factors, therefore, seem to play 
a greater role in determining attitudes towards mental illness.
This study found no evidence to suggest that employ-
ment status or familiarity with mental illness explain the 
relationship between small area-level deprivation and atti-
tudes towards mental illness, despite both being associated 
with attitudes in univariable analyses. The latter findings are 
supported by previous research, which suggests that lower 
levels of employment are associated with worse attitudes 
and participants who are more familiar with mental health 
problems report more positive attitudes, in keeping with All-
port’s contact hypothesis whereby more positive attitudes 
form through contact with stigmatised groups [7, 8, 12, 13, 
23]. Whilst there is evidence in the literature to suggest area 
deprivation is associated with employment status [24], there 
is no evidence that individuals who are more familiar with 
mental illness reside in less deprived areas. Our findings 
suggest that, whilst both variables predict attitudes towards 
mental illness, neither can explain the observed association 
between area deprivation and attitudes.
It is currently unclear why educational level appears to 
explain the majority of the effect that small area depriva-
tion has on individual attitudes towards mental illness. 
Firstly, education level may confound the relationship. It 
seems plausible that lower educational attainment in ado-
lescence may leave young people with fewer qualifications 
and skills which in turn affects future income [25], causing 
these individuals to migrate to more affordable areas with 
greater levels of deprivation. In turn, individuals who com-
plete more years of education may have more knowledge of, 
and familiarity with, mental illness [26]. This could, in turn, 
lead to less prejudiced and more tolerant views; ultimately 
resulting in less stigma and discrimination.
That said, the relationships between area deprivation, 
educational attainment and attitudes are more likely to be 
multi-directional and considerably more complex. Findings 
from multilevel analyses of Scottish survey and area data 
suggest greater deprivation in the home neighbourhood is 
associated with subsequently lower educational attainment 
[27]. Educational attainment, therefore, could be on the 
causal pathway whereby greater neighbourhood deprivation 
leads to poorer educational attainment, in turn leading to less 
positive attitudes.
This study also presents evidence suggesting partici-
pants from ethnic minority groups report the least positive 
attitudes and ethnicity may partially explain the associa-
tion between small area deprivation and attitudes towards 
mental illness. However, how ethnicity is related is unclear 
and there is a need to consider how stigma-related factors 
such as area deprivation and ethnicity relate, intersect and 
mutually reinforce each other in different groups [28]. By 
acknowledging that stigma expressed in ethnic minority pop-
ulations may be complicated by the experiences of being a 
cultural minority and/or experiencing racial discrimination, 
and exacerbated by those who value resilience in the face of 
discrimination [29], we may be able to better understand the 
factors contributing to stigmatising attitudes.
One way in which stigma-related factors may relate to 
influence attitudes may be by exerting their effects on differ-
ent structural levels [30]. The effect of being deprived at an 
individual level, manifesting via markers such as educational 
attainment, may influence attitudes in a way that is distinct 
from the effect of living in a deprived area. This distinc-
tion between individual-level (compositional) and area or 
household-level (contextual) effects is regularly explored in 
health research and has a place in stigma research [30]. This 
study shows that associations between area deprivation and 
attitudes towards mental illness disappear when adjusting 
for individual-level variables. This suggests a compositional 
effect on attitudes rather than a contextual one [30]. Inter-
estingly, it is important to note this study found that 23.3% 
of the variation in overall attitudes towards mental illness 
can be explained by household-level factors. This suggests 
a further contextual level of the household (or family) is 
an important determinant of stigmatising attitudes at the 
individual level. This may be because we seek companion-
ship with those holding similar beliefs [31] or pressures to 
conform to group attitudes lead to common beliefs within 
a household [32]. It is important that future work consid-
ers how parental attitudes towards mental illness may shape 
those of their children, creating intra-generational similari-
ties that permeate several households over time and reinforce 
mental health stigma [33].
It is beyond the scope of this study to fully deconstruct 
the relationship between the deprivation level of the local 
area in which individuals reside and their attitudes towards 
mental illness. However, we have demonstrated that certain 
individual-level factors, in particular education level, may 
explain the apparent association. Interestingly, different 
individual-level variables explain the association between 
area-level deprivation and attitudes reflecting: (1) prejudice 
and exclusion and (2) tolerance and support for community 
care, although the mechanisms for this are unclear.
With instant messaging platforms such as email and Face-
book, it may be unsurprising that our final fully adjusted 
models found little or no residual area-level variation in atti-
tudes towards mental illness. Internet and social media use 
has become profoundly integral to our everyday lives—in 
2018, 90% of UK adults were recent internet users and a 
large proportion of adults used the internet for social net-
working (64.5%) and emailing (84%) [34]. With respect to 
our findings, internet and social media use could be dis-
sipating the influence that small area deprivation has on 
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individual attitudes towards mental illness. Evidence sug-
gests communities may be shifting to online forums, aug-
menting social capital and making it more geographically 
dispersed [35]. Hence, individual attitudes may no longer be 
influenced by geographical factors such as area deprivation, 
but rather by the types of social media groups, communities 
and online content we engage with. Our LR tests suggest 
that, after adjusting for education level, ethnicity and weekly 
income, our findings would have been observed regardless 
of the inclusion of an area-level in the multilevel models.
Strengths and limitations
A key strength of this study is that it presents novel find-
ings, adding to the mental health stigma literature. We have 
also used methodologically superior statistically techniques 
compared to previous studies and reports. Using multilevel 
models to account for any clustering of attitudes within 
households and small geographical areas, we have been able 
to explain the observed association between area deprivation 
and attitudes towards mental illness previously reported by 
NatCen [8]. We have also accounted for the effects of vari-
ous individual characteristics.
On the other hand, this study is not without limitations. 
Firstly, HSE is cross-sectional, failing to capture how fluc-
tuations in area deprivation over time may be associated 
with individual attitudes and limiting our ability to draw 
causal inferences. For example, as discussed, education 
may be on the causal pathway between area deprivation and 
attitudes towards mental illness. The same may be true for 
weekly income. If this is the case, adjusting for these may 
lead to overadjustment biases [36, 37]. A second limitation 
is the sample used. 90.3% of the sample is White, whilst 
only 2.3% are Black, 5.6% Asian and 1.9% classified as 
mixed/other. Although these proportions are roughly simi-
lar to the ethnic breakdown of England [38], the number of 
participants in the latter categories may affect the accuracy 
of model estimates [39]. In addition, the final analysis is 
unweighted and therefore does not take into account non-
response. Although estimates weighted by design weights 
are often less precise than unweighted estimates [40], there 
is a risk of non-response bias—high area-level deprivation 
[41] and low educational attainment [42] have both been 
shown to be associated with survey non-response. However, 
since this study was interested in estimating the association 
between area-level deprivation and attitudes towards men-
tal illness, rather than estimating prevalence, then adjusting 
for non-response is not essential. Several previous studies 
have used similar data, aims and unweighted analyses to 
reach their conclusions [43–45]. Finally, this study may not 
include information on all variables that affect the associa-
tion between area deprivation and attitudes. For example, 
local differences in news coverage of mental illness, which 
were not captured in this study, are associated with stig-
matising attitudes of area residents and could confound the 
relationship [46].
Implications and conclusions
Our results suggest that individual-level variables may 
explain the previously observed relationship between small 
area deprivation and attitudes towards mental illness [8]. In 
particular, education level may be key. This study shows that 
the magnitude of the association is greatly reduced when 
controlling for education level—greater area-level depriva-
tion is no longer associated with strikingly worse individual 
attitudes. This contrasts with previous findings [8].
Based on the findings of this present study, it is impor-
tant that future research exploring the causes of negative 
and stigmatising attitudes towards mental illness sufficiently 
explore individual-level differences in education, ethnicity 
and income, as well as differences in other household-level 
characteristics and family contexts. This is key if we want 
to obtain a comprehensive understanding of the factors that 
contribute to stigma. Further work should also explore why 
ethnicity is an important factor affecting the relationship 
between small area deprivation and attitudes of prejudice 
and exclusion, but not attitudes of tolerance and support.
By unpicking these relationships, local governments 
and other organisations could better target public health 
initiatives aiming to reduce stigmatising attitudes. This 
could allow a larger proportion of resources to be focused 
on groups with the least positive attitudes, thus improving 
the effectiveness of such initiatives. Ultimately, this could 
improve attitudes towards mental illness and work towards 
eradicating the experiences of stigma that individuals with 
mental disorders can face.
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